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(54) SUBSTRATE PROCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
processing apparatus efficiently recovering processing 
liquid splashing from a rotary base or an atmosphere 
shield plate and preventing splash. 
SOLUTION: A substrate W is held in a horizontal 
attitude on a spin base 10 through a chuck pin 14. The 
atmosphere shield plate 30 is provided above the spin 
base 10. While the atmosphere shield plate 30 is brought 
closer to the substrate W and the substrate W is 
rotated, the processing liquid and gaseous nitrogen, etc., 
are supplied from the lower surface and the processings 
of washing and drying, etc., are performed. The 
processing liquid splashing from the substrate W is 
recovered by the recovery port 57 of a splash guard 50. 
Liquid chemicals flowing on the spin base 10 splash from 
a guide part 60. Since the guide part 60 is provided with 
a surface 62 to be flat with the upper surface 1 0a of the 
spin base 10 and is provided with a sharp end part 61 in 
a sharp shape facing the recovery port 57, the liquid 

chemicals splashing from the spin base 10 accurately go to the recovery port 57. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A rotation pedestal which is a substrate processing device which supplies a treating 
solution and performs predetermined processing, rotating a substrate in the level surface, and 
holds a substrate in an abbreviated horizontal position, The 1st pivot means that rotates as a 
center an axis which met a substrate held at said rotation pedestal in the substantially vertical 
direction, It is provided so that the circumference of a substrate held by said rotation pedestal 
may be surrounded, A preventing scattering means which catches a treating solution which 
disperses from a substrate which rotates by said pivot means to catch, to have a part and to 
lead said treating solution which caught and was caught by part to a predetermined discharge 
port, An atmosphere cutoff plate which counters the upper surface of a substrate which has 
been arranged up and held by said rotation pedestal rather than said rotation pedestal, The 2nd 
pivot means that rotates as a center an axis which met said atmosphere cutoff plate in the 
substantially vertical direction, A processing liquid supplying means which supplies a treating 
solution to a substrate held by said rotation pedestal, A substrate processing device providing 
said inside of a proposal which is caught and is turned to a part in an edge part of said rotation 
pedestal and/or said atmosphere cutoff plate for the scattering direction of a treating solution 
which disperses from said rotation pedestal and/or said atmosphere cutoff plate among treating 
solutions supplied from a preparation and said processing liquid supplying means. 
[Claim 2]A substrate processing device, wherein said inside of a proposal is provided with said 
end part which catches and counters a part in the substrate processing device according to 
claim 1. 

[Claim 3]A substrate processing device, wherein said inside of a proposal has a field flat-tapped 
with the upper surface of said rotation pedestal, and/or the undersurface of said atmosphere 
cutoff plate in the substrate processing device according to claim 2. 

[Claim 4]In the substrate processing device according to claim 1, said inside of a proposal, A 
substrate processing device characterized by having a field flat-tapped with the upper surface of 
said rotation pedestal, and/or the undersurface of said atmosphere cutoff plate while having 
width smaller than thickness of said rotation pedestal and/or said atmosphere cutoff plate and 
having said belt part which catches and counters a part. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention A semiconductor substrate, the glass substrate for liquid 
crystal displays, the glass substrate for photo masks, It is related with the substrate processing 
device which supplies treating solutions, such as a drug solution, and performs processing of 
predetermined [, such as an etching process, ], especially the substrate processing device of 
single wafer processing, rotating the substrate for optical discs (a "substrate" is only called 
hereafter), etc. in the level surface. 
[0002] 

[Description of the Prior Art]The surface and rear surface washing station and the bevel etching 
device are conventionally used as a substrate processing device of this kind of single wafer 
processing. A surface and rear surface washing station is a device which supplies a 
predetermined drug solution and pure water (a drug solution and pure water are named 
generically, and it is hereafter considered as a "treating solution") from the both sides of the 
surface and a rear face, and washes the surface and rear surface of a substrate, rotating a 
substrate in the level surface. On the other hand, a bevel etching device is a device which 
supplies a predetermined treating solution from the rear-face side, rotating a substrate in the 
level surface, rotates a part of the treating solution to the edge part of a substrate face, and 
performs the etching process of this edge part. 

[0003] Drawing 6 is a figure showing the important section of the substrate processing device of 
the conventional single wafer processing. This substrate processing device is a bevel etching 
device which supplies a treating solution from the undersurface side of the substrate W, and 
etches the edge part of a substrate face. 

[0004]Two or more chuck pins 101 are set up by the upper surface of the spin base 100. When 
each of two or more chuck pins 101 grasps the edge part of the substrate W, the substrate W is 
held in the horizontal position which separated the prescribed interval from the spin base 100. 
The substrate W is held, where it turned the surface to the upper surface side and a rear face is 
turned to the undersurface side. 

[0005]The axis of rotation 1 10 is installed in the central part undersurface side of the spin base 
100. The inside of the axis of rotation 110 serves as hollow, and the treating solution nozzle 112 
is inserted in the hollow sections. Rotation of the axis of rotation 1 10 is enabled by the rotary 
drive besides a figure. When the axis of rotation 1 10 rotates, the substrate W held at the spin 
base 100 and it rotates as a center the axis which met in the perpendicular direction in the level 
surface. 

[0006]The treating solution nozzle 1 12 is connected via the chemical supply source and pure 
water supply source, and valve besides a figure. By opening the valve, the regurgitation of a drug 
solution or pure water, such as fluoric acid, can be carried out to the undersurface of the 
substrate W from the treating solution nozzle 112. On the other hand, the crevice between the 
wall of the axis of rotation 110 and the treating solution nozzle 1 12 is connected via the inert 
gas supply source and the valve. By opening the valve, the nitrogen gas (N 2 ) as inactive gas can 

be supplied to the undersurface of the substrate W from the axis of rotation 110. 
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[0007]The atmosphere cutoff plate 120 is formed above the spin base 100. The atmosphere 
cutoff plate 120 is a member of the disc shape countered and provided in the spin base 100. The 
axis of rotation 121 is installed in the central part upper surface side of the atmosphere cutoff 
plate 120. The inside of the axis of rotation 121 serves as hollow, and the treating solution 
nozzle 122 is inserted in the hollow sections. Rotation of the axis of rotation 121 is enabled by 
the rotary drive besides a figure. When the axis of rotation 121 rotates, the atmosphere cutoff 
plate 120 rotates at the moreover almost same number of rotations as the substrate W, parallel, 
and the same axle. 

[0008]The treating solution nozzle 122 is connected with the chemical supply source and the 
pure water supply source via the valve. By opening the valve, the regurgitation of a drug solution 
or pure water, such as fluoric acid, can be carried out to the upper surface of the substrate W 
from the treating solution nozzle 122. On the other hand, the crevice between the wall of the 
axis of rotation 121 and the treating solution nozzle 122 is connected via the inert gas supply 
source and the valve. By opening the valve, nitrogen gas can be supplied to the upper surface of 
the substrate W as inactive gas from the axis of rotation 121. 

[0009]The cup is arranged so that the circumference of the substrate W held at the spin base 
100 and it may be surrounded. The recovery ports 130 for collecting the treating solutions which 
dispersed from the rotating substrate W are established in the cup. Although two or more 
recovery ports are established in the cup according to the kind of treating solution to collect and 
the recovery ports located in the circumference of the spin base 100 by making it go up and 
down a cup are switched, after [ expedient ] illustrating in drawing 6 , only the one recovery ports 
130 are illustrated. The treating solution collected from the recovery ports 130 is guided to the 
discharge port besides a figure, and is discharged. 

[0010]As procedure of the substrate W in this substrate processing device, the unsettled 
substrate W is first handed to the spin base 100 by the carrier robot which omits a graphic 
display, and the substrate W concerned is held in a horizontal position by grasping an edge part 
with the chuck pin 101. Next, the atmosphere cutoff plate 120 approaches the spin base 100, 
and a cup goes up and down the upper part of the substrate W so that the recovery ports 130 
may surround the circumference of the spin base 100 and the atmosphere cutoff plate 120 with 
a wrap. 

[001 1]Then, the spin base 100 and the atmosphere cutoff plate 120 rotate. When the spin base 
100 rotates, naturally the substrate W held at it rotates. And in this state, drug solutions, such 
as fluoric acid, are breathed out by the undersurface of the substrate W from the treating 
solution nozzle 1 12. The breathed-out drug solution spreads at the whole rear face of the 
substrate W according to a centrifugal force, and the part turns even to the edge part of the 
substrate W surface. The etching process of the edge part of the substrate W surface advances 
with this drug solution that turned. 

[0012]After the etching process of predetermined time is completed, pure water is breathed out 
from the treating solution nozzle 1 12 and the treating solution nozzle 122. The breathed-out 
pure water spreads all over the rear surface of the substrate W according to the centrifugal 
force of rotation of the substrate W, and washing processing (rinsing treatment) by pure water is 
performed. 

[0013]After the rinsing treatment of predetermined time is completed, while stopping the treating 
solution regurgitation from the treating solution nozzle 1 12 and the treating solution nozzle 122, 
rotating the substrate W is continued as it is, and the waterdrop adhering to the substrate W is 
shaken off according to a centrifugal force (spin-dry processing). And while nitrogen gas is 
sprayed on the undersurface of the substrate W from the axis of rotation 1 10 at this time, 
nitrogen gas is sprayed on the upper surface of the substrate W from the axis of rotation 121. 
By supplying nitrogen gas, the circumference of the substrate W became hypoxia concentration 
atmosphere, and generating of a watermark (the desiccation which water, oxygen, and the silicon 
of a substrate react and generate is poor) is controlled by performing spin-dry processing of the 
substrate W under this hypoxia concentration atmosphere. 

[0014]Having the atmosphere cutoff plate 120 in the substrate processing device of single wafer 
processing which performs this bevel etching, While shortening drying time by making the 
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circumference of the substrate W into a nitrogen gas atmosphere efficiently, it is the purpose of 
preventing the pollutant which controlled generating of a watermark and rebounded from the cup 
etc. further at the time of spin-dry from adhering to the surface of the substrate W. 
[0015]The above will become almost said [ the same ] of the substrate processing device of 
single wafer processing which performs surface and rear surface washing, although it was outline 
explanation about the substrate processing device of single wafer processing which performs 
bevel etching. In the case of a surface and rear surface washing processing unit, while a drug 
solution is breathed out by the undersurface of the substrate W from the treating solution nozzle 
1 12 at the time of an etching process, a drug solution is breathed out by the upper surface of 
the substrate W from the treating solution nozzle 122. That is, the drug solution which a drug 
solution will be breathed out and breathed out from the up-and-down both sides of the 
substrate W spreads all over the rear surface of the substrate W according to a rotational 
centrifugal force, and the washing processing (etching process) by a drug solution advances. 
About the point of the emainder of those other than an etching process, it is the same as the 
bevel etching device mentioned above in general. 
[0016] 

[Problem(s) to be Solved by the Invention]By the way, in the substrate processing device of the 
above-mentioned single wafer processing, a treating solution will disperse according to a 
centrifugal force from the rotating substrate W. As shown in drawing 6 Nakaya seal AR61, the 
treating solution which dispersed from the substrate W jumps out almost horizontally, is caught 
by the recovery ports 130, and are collected. 

[001 7] However, as the treating solution breathed out from the treating solution nozzle 112 
shown in drawing 6 Nakaya seal AR62, in order that it may flow between the substrate W and the 
spin base 100, the part will disperse from the spin base 100. As shown in drawing 6 Nakaya seal 
AR64 in the case of a surface and rear surface washing processing unit, after some treating 
solutions breathed out from the treating solution nozzle 1 22 fall from the substrate W to the spin 
base 100, it will disperse from the spin base 100. The edge part of the spin base 100 breaks, 
prevention is benefited for R processing, chamfering work, etc., and since it will disperse the 
treating solution which disperses from the spin base 100 being derived to the machining part 
concerned, it does not necessarily jump out horizontally. 

[0018]In the substrate processing device which performs especially bevel etching, since the 
interval of the substrate W and the atmosphere cutoff plate 120 is narrow, the treating solution 
which will disperse being derived to the atmosphere cutoff plate 120, and disperses from such an 
atmosphere cutoff plate 120 does not necessarily jump out horizontally of some treating 
solutions, either. 

[0019]That is, the treating solution which dispersed from the spin base 100 or the atmosphere 
cutoff plate 120 will jump out in the slanting upper part or a slanting lower part with a wide angle, 
as shown in drawing 6 Nakaya seal AR63. Thus, if a treating solution disperses in a wide angle 
from the spin base 100 or the atmosphere cutoff plate 120, The treating solution which jumped 
out is rebounded from a cup, without being collected in the recovery ports 130, and the 
rebounded treating solution enters from between the atmosphere cutoff plate 120 and the 
substrates W, and adheres to the surface of the substrate W. Thus, if the rebounded treating 
solution adheres to the surface of the substrate W, the problem that it becomes a source of a 
particles generation will arise. Especially in the substrate processing device which performs bevel 
etching, if the drug solution which rebounded adheres to the surface of the substrate W, the 
adhering portion will be corroded and it will also become the cause that a device is faulty. 
[0020]Although drug solutions, such as fluoric acid, are collected among treating solutions and 
reused in many cases, if a treating solution disperses in a wide angle from the spin base 100 or 
the atmosphere cutoff plate 120, the treating solution which dispersed in the oblique direction as 
shown by arrow AR63 is unrecoverable from the recovery ports 130. As a result, the recovery 
rate of the treating solution from the recovery ports 130 will fall, and a cleanup cost will 
increase. 

[0021 ]If the recovery ports 130 are made broad and a cup is enlarged even if a treating solution 
disperses in a wide angle from the spin base 100 or the atmosphere cutoff plate 120, a treating 
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solution is recoverable with a high recovery rate, but. This makes a substrate processing device 
enlarged and the problem of the increase in a footprint (flat-surface area which a device 
occupies), or a cost rise produces it. It is a big problem that a footprint increases in the clean 
room which this kind of especially substrate processing device is usually installed in a clean 
room, and requires expense suitable for atmosphere maintenance. 
[0022]In light of the above-mentioned problems, this invention is a thing. 
The purpose is to provide the substrate processing device which can collect efficiently the 
treating solutions which dispersed from the atmosphere cutoff plate, and can prevent the 
rebound phenomenon. 

[0023] 

[Means for Solving the Problem]In order to solve an aforementioned problem, an invention of 
claim 1, In a substrate processing device which supplies a treating solution and performs 
predetermined processing rotating a substrate in the level surface, A rotation pedestal which 
holds a substrate in an abbreviated horizontal position, and the 1st pivot means that rotates as a 
center an axis which met a substrate held at said rotation pedestal in the substantially vertical 
direction, It is provided so that the circumference of a substrate held by said rotation pedestal 
may be surrounded, A preventing scattering means which catches a treating solution which 
disperses from a substrate which rotates by said pivot means to catch, to have a part and to 
lead said treating solution which caught and was caught by part to a predetermined discharge 
port, An atmosphere cutoff plate which counters the upper surface of a substrate which has 
been arranged up and held by said rotation pedestal rather than said rotation pedestal, The 2nd 
pivot means that rotates as a center an axis which met said atmosphere cutoff plate in the 
substantially vertical direction, A processing liquid supplying means which supplies a treating 
solution to a substrate held by said rotation pedestal, Said inside of a proposal which is caught 
and is turned to a part is provided for the scattering direction of a treating solution which 
disperses from said rotation pedestal and/or said atmosphere cutoff plate among treating 
solutions supplied from a preparation and said processing liquid supplying means in an edge part 
of said rotation pedestal and/or said atmosphere cutoff plate. 

[0024]An invention of claim 2 equips an inside of said proposal with said end part which catches 
and counters a part in a substrate processing device concerning an invention of claim 1. 
[0025]In a substrate processing device concerning an invention of claim 2, an invention of claim 
3 has established a field flat-tapped with the upper surface of said rotation pedestal, and/or the 
undersurface of said atmosphere cutoff plate in an inside of said proposal. 
[0026]While an invention of claim 4 has width smaller than thickness of said rotation pedestal 
and/or said atmosphere cutoff plate and equips an inside of said proposal with said belt part 
which catches and counters a part in a substrate processing device concerning an invention of 
claim 1, A field flat-tapped with the upper surface of said rotation pedestal and/or the 
undersurface of said atmosphere cutoff plate is established. 
[0027] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described in detail, 
referring to drawings. 

[0028]<1. 1st embodiment drawing 1 is drawing of longitudinal section showing the composition 
of the substrate processing device concerning this invention. The substrate processing device of 
a 1st embodiment is provided with the following. 

The spin base 10 which is a substrate processing device of single wafer processing which 
performs bevel etching to the substrate W, and mainly holds the substrate W. 
Two or more chuck pins 14 provided on the spin base 10. 
The electric motor 20 made to rotate the spin base 10. 

The splash guard 50 who surrounds the circumference of the atmosphere cutoff plate 30 
countered and formed in the spin base 10, and the substrate W held in the spin base 10, The 
mechanism which supplies a treating solution and inactive gas to the substrate W held on the 
spin base 10, and the mechanism in which the atmosphere cutoff plate 30 and the splash guard 
50 are made to go up and down. 
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[0029]The spin base 10 holds the substrate W in the abbreviated horizontal position on it. The 
spin base 10 is a disc-like member which has an opening in the central part, and two or more 
chuck pins 14 in which each grasps the edge part of the circular substrate W are set up by the 
upper surface. What is necessary is just to have formed the chuck pin 14 in order [ three or 
more ] to hold the circular substrate W certainly. After [ expedient ] drawing 1 illustrates, only 
the two chuck pins 14 are shown. 

[0030]Each of the chuck pin 14 is provided with the substrate attaching part 14b which presses 
the peripheral end face of the substrate W supported by the substrate supporting part 1 4a which 
supports the edge part of the substrate W from a lower part, and the substrate supporting part 
14a, and holds the substrate W. Between the pressing state in which the substrate attaching 
part 14b presses the peripheral end face of the substrate W, and the opened condition in which 
the substrate attaching part 14b separates from the peripheral end face of the substrate W, 
each chuck pin 14 is constituted so that a change is possible. A change with the pressing state 
of two or more chuck pins 14 and an opened condition can be realized with various publicly 
known mechanisms, for example, what is necessary is just to use the link mechanism etc. which 
were indicated by JP, 3-9607, B. 

[0031]When passing the substrate W to the spin base 10, and when receiving the substrate W 
from the spin base 10, the chuck pin 14 is made into an opened condition. On the other hand, 
when performing many below-mentioned processings to the substrate W, the chuck pin 14 is 
made into a pressing state. By considering it as a pressing state, two or more chuck pins 14 
grasp the edge part of the substrate W, and hold the substrate W in the horizontal position which 
separated the prescribed interval from the spin base 10. The substrate W is held, where it turned 
the surface to the upper surface side and a rear face is turned to the undersurface side. When 
the substrate W is held by making the chuck pin 14 into a pressing state, the upper bed part of 
the substrate supporting part 14a projects from the upper surface of the substrate W. This is for 
holding the substrate W certainly so that the substrate W may not fall out from the chuck pin 14 
at the time of processing. 

[0032]The inside 60 of a proposal of the right triangle with circular sectional shape is attached 
around the edge part of the spin base 10. The gestalt inside [ 60 ] this proposal and the details 
of a role are mentioned further later. 

[0033]The axis of rotation 1 1 is installed in the central part undersurface side of the spin base 
10. The axis of rotation 1 1 is a cylindrical member in the air, and the bottom treating solution 
nozzle 15 is inserted in the hollow sections of the inside. The interlocking linkage of the electric 
motor 20 is carried out to the lower end vicinity of the axis of rotation 1 1 via the belt driven 
machine style 21. That is, the belt 21c is almost rolled between the main driving belt pulleys 21b 
connected with the axis of rotation of the driven pulley 21a fixed to the periphery of the axis of 
rotation 1 1 , and the electric motor 20. If the electric motor 20 drives, the driving force will be 
transmitted to the axis of rotation 1 1 via the belt driven machine style 21, and will rotate as a 
center the axis of rotation 1 1 and the axis J to which the substrate W held with the spin base 10 
at it met in the perpendicular direction in the level surface. 

[0034]The bottom treating solution nozzle 15 has penetrated the axis of rotation 11, and the tip 
part 15a is located directly under [ central part ] the substrate W held in the spin base 10. Free 
passage connection of the base end of the bottom treating solution nozzle 15 is made at the 
treating solution piping 16. The base end of the treating solution piping 16 has branched to two 
forks, free passage connection of the chemical supply source 1 7 is made at one branch piping 
1 6a, and free passage connection of the pure water supply source 1 8 is made at the branch 
piping 16b of another side. The valves 12a and 12b are formed in the branch piping 16a and 16b, 
respectively. By switching opening and closing of these valves 12a and 12b, from the tip part 15a 
of the bottom treating solution nozzle 15, a drug solution or pure water can be selectively 
switched near the central part of the undersurface of the substrate W held in the spin base 10, 
and the regurgitation and supply of can be done. That is, by opening the valve 1 2a wide and 
closing the valve 12b, a drug solution can be supplied from the bottom treating solution nozzle 
15, and pure water can be supplied from the bottom treating solution nozzle 15 by opening the 
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valve 12b wide and closing the valve 12a. In the substrate processing device of a 1st 
embodiment, fluoric acid (HF), chloride (HCI), SC2 (mixed liquor of chloride, hydrogen peroxide 
solution, and water), etc. are used as a drug solution. 

[0035]The crevice between the wall of the hollow sections of the axis of rotation 1 1 and the wall 
of the opening of the spin base 10, and the outer wall of the bottom treating solution nozzle 15 
serves as the gas feed path 19The tip part 19a of this gas feed path 19 is turned to the 
undersurface central part of the substrate W held in the spin base 10. And free passage 
connection of the base end of the gas feed path 1 9 is made at the gas piping 22. Free passage 
connection of the gas piping 22 is made at the inert gas supply source 23, and the valve 13 is 
formed in the middle of the course of the gas piping 22. By opening the valve 13, inactive gas 
can be supplied towards the central part of the undersurface of the substrate W held in the spin 
base 10 from the tip part 19a of the gas feed path 19. In the substrate processing device of a 
1st embodiment, nitrogen gas (N 2 ) is used as inactive gas. 

[0036]The above axis of rotation 11, the belt driven machine style 21, and the electric motor 20 
grade are accommodated in the cylindrical casing 25 provided on the base member 24. 
[0037]It receives in the circumference of the casing 25 on the base member 24, and the member 
26 is attached fixed. The cylindrical diaphragms 27a, 27b, and 27c are set up by the receptacle 
member 26. The space between the outer wall of the casing 25 and the wall of the diaphragm 
27a forms the 1st effluent tub 28, The space between the outer wall of the diaphragm 27a and 
the wall of the diaphragm 27b forms the 2nd effluent tub 29, and the space between the outer 
wall of the diaphragm 27b and the wall of the diaphragm 27c forms the 3rd effluent tub 39. 
[0038]The outlet 28a by which free passage connection was made is formed in the abandonment 
drain 28b at the pars basilaris ossis occipitalis of the 1st effluent tub 28. From the outlet 28a of 
the 1st effluent tub 28, used pure water and gas are discharged to the abandonment drain 28b. 
The pure water and the gas which were discharged by the abandonment drain 28b are discarded 
according to a predetermined procedure, respectively, after vapor liquid separation is carried out. 

[0039]The discharge port 29a by which free passage connection was made is formed in the 
effluent drain 29b at the pars basilaris ossis occipitalis of the 2nd effluent tub 29. From the 
discharge port 29a of the 2nd effluent tub 29, a used drug solution is discharged to the effluent 
drain 29b. The drug solution discharged by the effluent drain 29b is discharged to the effluent 
line besides a figure. 

[0040]The discharge port 39a by which free passage connection was made is formed in the 
recovery drain 39b at the pars basilaris ossis occipitalis of the 3rd effluent tub 39. From the 
discharge port 39a of the 3rd effluent tub 39, a used drug solution is discharged to the recovery 
drain 39b. The drug solution discharged by the recovery drain 39b is recovered by the recovery 
tank besides a figure, and the reuse loop of the drug solution is carried out by supplying the 
collected drug solution to the chemical supply source 17 from a recovery tank. 
[0041 ]The splash guard 50 is formed above the receptacle member 26. The splash guard 50 is a 
tubed member, and he is stationed so that the circumference of the substrate W held at the spin 
base 10 and it may be surrounded. The splash guard 50 is constituted by the lateral part 54 and 
the inner portion 55. The lateral part 54 and the inner portion 55 are connected by the 
connecting member 56, and the opening of a large number which form an effluent guide flow path 
is drilled by this connecting member 56 along with the circumferencial direction. The crevice 
between the lateral part 54 and the inner portion 55 which are connected by the connecting 
member 56 forms the recovery ports 57, and the path becomes so small that it goes upwards. 
While the 1st receiver 51 of the shape of type of section" **" and the 2nd cross sectional circle 
arc-shaped receiver 52 are formed in the splash guard's 50 inner portion 55, the circular slots 
53a and 53b are engraved. 

[0042]The splash guard 50 is connected with the guard rising and falling mechanism 59 via the 
link member 58, and rise and fall of him are enabled by the guard rising and falling mechanism 59. 
Publicly known various mechanisms, such as a feed screw mechanism using the ball screw as the 
guard rising and falling mechanism 59 and a mechanism using an air cylinder, are employable. 
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[0043]While the guard rising and falling mechanism 59 is dropping the splash guard 50 even to 
the downward position most and the diaphragms 27a and 27b fit loosely into the slots 53a and 
53b, respectively, the recovery ports 57 are located in the circumference of the substrate W 
held at the spin base 10 and it (state of drawing 1 ). This state is in the state at the time of an 
etching process, and it is a case where recovery reuse of the drug solution is carried out, After 
the drug solution which dispersed from the rotating substrate W was caught by the recovery 
ports 57, passes the opening of the connecting member 56, flows into the 3rd effluent tub 39 and 
is led to the discharge port 39a, it is discharged from the discharge port 39a to the recovery 
drain 39b. The scattering gestalt of the drug solution at this time is mentioned further later. 
[0044]When the guard rising and falling mechanism 59 raises the splash guard 50 a little from the 
state of drawing 1 , the 1st receiver 51 will be located in the circumference of the substrate W 
held at the spin base 10 and it. This state is in the state at the time of rinsing treatment, and 
after the pure water which dispersed from the rotating substrate W is caught by the 1st receiver 
51, flows into the 1st effluent tub 28 along that inclination and is led to the outlet 28a, it is 
discharged from the outlet 28a to the abandonment drain 28b. 

[0045]If the guard rising and falling mechanism 59 raises the splash guard 50 further, while the 
diaphragms 27a and 27b will estrange from the slots 53a and 53b, respectively, the 2nd receiver 
52 will be located in the circumference of the substrate W held at the spin base 10 and it. This 
state is in the state at the time of an etching process, and it is a case where a drug solution is 
discarded, After the drug solution which dispersed from the rotating substrate W is caught by the 
2nd receiver 52, flows into the 2nd effluent tub 29 along the curved surface and is led to the 
discharge port 29a, it is discharged from the discharge port 29a to the effluent drain 29b. 
[0046]The atmosphere cutoff plate 30 which counters the upper surface of the substrate W held 
by the spin base 10 above the spin base 10 is formed. The atmosphere cutoff plate 30 is a disc- 
like member which has a path smaller than the path of the splash guard's 50 upper opening a 
little more greatly than the path of the substrate W. The atmosphere cutoff plate 30 has an 
opening in the central part. 

[0047]The axis of rotation 35 is installed in the central part upper surface side of the 
atmosphere cutoff plate 30. The axis of rotation 35 is a cylindrical member in the air, and the 
upper part treating solution nozzle 36 is inserted in the hollow sections of the inside. While the 
axis of rotation 35 is supported by the suspension arm 40 via the bearing, enabling free rotation, 
the interlocking linkage of it is carried out to the electric motor 42 via the belt driven machine 
style 41. That is, the belt 41c is almost rolled between the main driving belt pulleys 41b 
connected with the axis of rotation of the driven pulley 41a fixed to the periphery of the axis of 
rotation 35, and the electric motor 42. If the electric motor 42 drives, the driving force will be 
transmitted to the axis of rotation 35 via the belt driven machine style 41, and will rotate as a 
center the axis J to which the axis of rotation 35 and the atmosphere cutoff plate 30 met in the 
perpendicular direction in the level surface. Therefore, the atmosphere cutoff plate 30 will rotate 
on parallel and the same axle mostly with the substrate W. The atmosphere cutoff plate 30 
rotates at the almost same number of rotations as the substrate W. Each of belt driven machine 
styles 41 and electric motor 42 grades is accommodated in the suspension arm 40. 
[0048]The upper part treating solution nozzle 36 has penetrated the axis of rotation 35, and the 
tip part 36a is located in right above [ of the substrate W held in the spin base 10 / central 
part ]. Free passage connection of the base end of the upper part treating solution nozzle 36 is 
made at the treating solution piping 37. The base end of the treating solution piping 37 has 
branched, free passage connection of the chemical supply source 1 7 is made at one branch 
piping 37a, and free passage connection of the pure water supply source 18 is made at the 
branch piping 37b of another side. The valves 38a and 38b are formed in the branch piping 37a 
and 37b, respectively. By switching opening and closing of these valves 38a and 38b, from the tip 
part 36a of the upper part treating solution nozzle 36, a drug solution or pure water can be 
selectively switched near the central part of the upper surface of the substrate W held at the 
chuck pin 14, and the regurgitation and supply of can be done. That is, by opening the valve 38a 
wide and closing the valve 38b, a drug solution can be supplied from the upper part treating 
solution nozzle 36, and pure water can be supplied from the upper part treating solution nozzle 
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36 by opening the valve 38b wide and closing the valve 38a. 

[0049]The crevice between the wall of the hollow sections of the axis of rotation 35 and the wall 
of the opening of the center of the atmosphere cutoff plate 30, and the outer wall of the upper 
part treating solution nozzle 36 serves as the gas feed path 45. The tip part 45a of this gas feed 
path 45 is turned to the upper surface central part of the substrate W held in the spin base 10. 
And free passage connection of the base end of the gas feed path 45 is made at the gas piping 
46. Free passage connection of the gas piping 46 is made at the inert gas supply source 23, and 
the valve 47 is formed in the middle of the course of the gas piping 46. By opening the valve 47, 
inactive gas (here nitrogen gas) can be supplied towards the central part of the upper surface of 
the substrate W held in the spin base 10 from the tip part 45a of the gas feed path 45. 
[0050]Rise and fall of the suspension arm 40 are enabled by the arm rising and falling mechanism 
49. Publicly known various mechanisms, such as a feed screw mechanism using the ball screw as 
the arm rising and falling mechanism 49 and a mechanism using an air cylinder, are employable. 
The arm rising and falling mechanism 49 makes it go up and down the axis of rotation 35 and the 
atmosphere cutoff plate 30 which were connected with it by making it go up and down the 
suspension arm 40. The arm rising and falling mechanism 49 makes it more specifically go up and 
down the atmosphere cutoff plate 30 between the position close to the upper surface of the 
substrate W held in the spin base 10, and the position greatly estranged up from the upper 
surface of the substrate W. When the atmosphere cutoff plate 30 approaches the upper surface 
of the substrate W held in the spin base 10, the entire surface of the substrate W will be 
covered. 

[0051]In the spin base 10, in a 1st embodiment, the electric motor 20 to a rotation pedestal to 
the 1 st pivot means, recovery-ports 57 grade catches — a part — the splash guard 50 is 
equivalent to a preventing scattering means, the electric motor 42 is equivalent to the 2nd pivot 
means, and the chemical supply source 17 and the valves 12a and 38a are equivalent to a 
processing liquid supplying means, respectively. 

[0052]Next, the procedure of the substrate W in the substrate processing device of a 1st 
embodiment that has the above composition is explained. The fundamental procedure in the 
single-wafer-processing substrate processing device which performs bevel etching of a 1st 
embodiment, After performing the etching process by a drug solution to the substrate W, rinsing 
treatment which flushes a drug solution with pure water is performed, and spin-dry processing 
which shakes off waterdrop by rotating the back substrate W further at high speed is performed. 
[0053]First, while making the spin base 10 project from the splash guard 50 by dropping the 
splash guard 50 a little, the atmosphere cutoff plate 30 is raised greatly and it is made to 
estrange substantially from the spin base 10. The unsettled substrate W is handed to the spin 
base 10 by the carrier robot which omits a graphic display in this state. And the substrate W 
concerned is held in a horizontal position by grasping the edge part of the substrate W with 
which the chuck pin 14 was passed. 

[0054]Next, while locating the recovery ports 57 in the circumference of the substrate W which 
raised the splash guard 50 and was held at the spin base 10 and it, the atmosphere cutoff plate 
30 is dropped and the substrate W is made to approach. However, the atmosphere cutoff plate 
30 is used as the substrate W with non-contact. And the substrate W held with the spin base 10 
at it is rotated. The atmosphere cutoff plate 30 is also rotated. In this state, the regurgitation of 
the drug solution is carried out only to the undersurface of the substrate W from the bottom 
treating solution nozzle 15. The drug solution breathed out from the bottom treating solution 
nozzle 15 spreads at the whole rear face of the substrate W according to a centrifugal force, and 
the part turns even to the edge part of the substrate W surface. The etching process (bevel 
etching) of the edge part of the substrate W surface advances with this drug solution that 
turned. A little nitrogen gas is breathed out from the gas feed path 1 9 and the gas feed path 45, 
and it may be made to prevent the back run of the drug solution to the gas feed paths 19 and 45 
at the time of an etching process. 

[0055]At the time of an etching process, the drug solution which dispersed from the rotating 
substrate W is caught by the splash guard's 50 recovery ports 57, passes the opening of the 
connecting member 56, and flows into the 3rd effluent tub 39. The drug solution which flowed 
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into the 3rd effluent tub 39 is discharged to the recovery drain 39b, and are collected from the 
discharge port 39a. 

[0056]In order that the drug solution breathed out from the bottom treating solution nozzle 15 at 
this time may flow between the substrate W and the spin base 10, that part will disperse from 
the rotating spin base 10. Drawing 2 is a figure for explaining signs that the composition and the 
drug solution of the spin base 10 disperse. 

[0057]The inside 60 of a proposal of the right triangle with circular sectional shape is attached 
around the edge part of the spin base 10. The field 62 formed by one of two sides which 
sandwich the right angle of the right triangle which is the sectional shape inside [ 60 ] a proposal 
is made flat-tapped with the upper surface 10a of the spin base 10. The end part 61 of the acute 
shape formed of one of the acute angles of the right triangle which is the sectional shape inside 
[ 60 ] a proposal has countered the recovery ports 57. 

[0058]The field 62 inside [ 60 ] a proposal and the upper surface 10a of the spin base 10 Since it 
is flat-tapped, As shown in drawing 2 Nakaya seal AR23, the drug solution breathed out from the 
bottom treating solution nozzle 15 flows between the substrate W and the spin base 10, and it 
flows through the part smoothly along the field 62 inside [ 60 ] a proposal from the upper surface 
10a of the spin base 10. And the drug solution which flowed on the field 62 inside [ 60 ] a 
proposal disperses toward the recovery ports 57 from the end part 61, as shown in drawing 2 
Nakaya seal AR22. Namely, while the scattering direction of a drug solution is stabilized as for 
the inside 60 of a proposal and making it serve as a diameter direction (horizontal direction) of 
the spin base 10 according to the field 62, the end part 61 — the liquid of a drug solution — he 
is trying for the drug solution which disperses from the spin base 10 to go to the recovery ports 
57 correctly by preventing whom 

[0059]The drug solution which disperses from the substrate W among the drug solutions 
breathed out from the bottom treating solution nozzle 15 disperses toward the recovery ports 
57, as shown in drawing 2 Nakaya seal AR21. When it is not necessary to collect drug solutions, 
the 2nd receiver 52 is located in the circumference of the substrate W which raised the splash 
guard 50 and was held at the spin base 10 and it. In this case, even if it is, the drug solution 
which disperses from the spin base 10 will go to the 2nd receiver 52 correctly by the inside 60 of 
a proposal. And the drug solution which the drug solution caught by the 2nd receiver 52 flowed 
into the 2nd effluent tub 29, and flowed into the 2nd effluent tub 29 is discharged from the 
discharge port 29a to the effluent drain 29b. 

[0060]After the etching process of predetermined time is completed, while stopping the drug 
solution regurgitation from the bottom treating solution nozzle 15, the 1st receiver 51 is located 
in the circumference of the substrate W which made go up and down the splash guard 50, and 
was held at the spin base 10 and it. The atmosphere cutoff plate 30 maintains the state where 
the substrate W was approached. The regurgitation of the pure water is carried out to up-and- 
down both sides of the substrate W from the upper part treating solution nozzle 36 and the 
bottom treating solution nozzle 15, rotating the substrate W in this state. The breathed-out pure 
water spreads all over the rear surface of the substrate W according to a rotational centrifugal 
force, and the washing processing (rinsing treatment) which flushes a drug solution with pure 
water advances. At the time of rinsing treatment, a little nitrogen gas is breathed out from the 
gas feed path 1 9 and the gas feed path 45, and it may be made to prevent the back run of the 
pure water to the gas feed paths 19 and 45. 

[0061] At the time of rinsing treatment, the pure water which dispersed from the rotating 
substrate W is caught by the splash guard's 50 1st receiver 51, and flows into the 1st effluent 
tub 28 along the inclination. The pure water which flowed into the 1st effluent tub 28 is 
discharged from the outlet 28a to the abandonment drain 28b. 

[0062]Although some pure water supplied also at this time will disperse from the rotating spin 
base 10, that dispersing pure water will go to the 1st receiver 51 correctly by the inside 60 of a 
proposal. 

[0063]After the rinsing treatment of predetermined time is completed, while stopping the pure 
water regurgitation from the upper part treating solution nozzle 36 and the bottom treating 
solution nozzle 15, the splash guard 50 is dropped a little and the spin base 10 is made to project 
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slightly from the splash guard 50. The atmosphere cutoff plate 30 maintains the state where the 
substrate W was approached. In this state, rotating the substrate W, nitrogen gas is breathed out 
from the gas feed path 19 and the gas feed path 45, and up-and-down both sides of the 
substrate W are sprayed. The breathed-out nitrogen gas flows between the spin base 10 and the 
substrates W and between the atmosphere cutoff plate 30 and the substrate W, and makes the 
circumference of the substrate W hypoxia concentration atmosphere. It shakes off by shaking off 
the waterdrop which has adhered to the substrate W under hypoxia concentration atmosphere 
where nitrogen gas was supplied by a rotational centrifugal force, and a drying process (spin-dry 
processing) advances. 

[0064]An end of spin-dry processing of predetermined time will suspend rotation of the 
substrate W held at the spin base 10 and it. While also suspending rotation of the atmosphere 
cutoff plate 30, the atmosphere cutoff plate 30 is raised and it is made to estrange from the spin 
base 10. When the carrier robot which omits a graphic display picks out the processed substrate 
W from the spin base 10 and takes it out in this state, a series of surface and rear surface 
washing processings are completed. 

[0065]As mentioned above, when sectional shape attaches the circular inside 60 of a proposal of 
a right triangle around the edge part of the spin base 10, he is trying for the treating solution 
which disperses from the rotating spin base 10 to go to recovery-ports 57 grade correctly in the 
substrate processing device of a 1st embodiment. The power of dispersing a treating solution 
from the rotating spin base 10 is a centrifugal force, and, as for the main factor which 
determines the scattering direction of a treating solution, a centrifugal force aims to act. That is, 
the treating solution which disperses from the spin base 10 will go to the diameter direction of 
the spin base 10 fundamentally. 

[0066] However, surface tension will also act on the treating solution in contact with the spin 
base 10 besides a centrifugal force, and a treating solution tends to flow along with the shape of 
the spin base 10. For this reason, the influence by the shape of the spin base 10 will also receive 
the scattering direction of a treating solution, and when R processing etc. were performed to the 
spin base 10 like the conventional device, the treating solution was to disperse in a wide angle. 
[0067]So, in the substrate processing device of a 1st embodiment of this invention. When 
sectional shape attaches the circular inside 60 of a proposal of a right triangle around the edge 
part of the spin base 10, while making it the field 62 inside [ 60 ] a proposal and the upper 
surface 10a of the spin base 10 become flat-tapped, the end part 61 of the acute shape which 
counters recovery-ports 57 grade is established in the inside 60 of a proposal, while a treating 
solution flows smoothly along the field 62 inside [ 60 ] a proposal by this from the upper surface 
10a of the spin base 10 — the end part 61 — liquid — he is trying for a treating solution to 
disperse correctly in recovery-ports 57 grade from the spin base 10, without who arising If it 
puts in another way, the inside 60 of a proposal will give a size effect which does not check the 
fundamental scattering direction (diameter direction of the spin base 10) which acts on a treating 
solution according to the centrifugal force of rotation of the spin base 10 to the spin base 10, 
The scattering direction of the treating solution which disperses from the spin base 10 is turned 
to the recovery-ports 57 grade. 

[0068]Therefore, since most treating solutions which dispersed from the spin base 10 will be 
caught by recovery-ports 57 grade, without spreading, they can collect the treating solutions 
which dispersed efficiently and can prevent the rebound phenomenon. As a result, a possibility 
that the problem of the particles generation resulting from the rebounded treating solution 
adhering to the surface of the substrate W or a poor device may arise disappears. 
[0069]Since most drug solutions which dispersed from the substrate W held at the spin base 10 
and it are caught by the recovery ports 57 and they are collected when collecting the used drug 
solutions, drug solutions will be collected with a high recovery rate. 

[0070]Since the splash guard's 50 size can collect treating solutions efficiently and can prevent 
the rebound phenomenon even if it is comparable as the former, it can control increase of the 
footprint of a substrate processing device. 

[0071 ]<2. a 2nd embodiment^ next a 2nd embodiment of this invention are described. The 
substrate processing device of a 2nd embodiment is also a substrate processing device of single 
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wafer processing which performs bevel etching to the substrate W, and is completely the same 
as a 1st embodiment except the gestalt inside [ 60 ] a proposal. It is completely the same as a 
1st embodiment also about the procedure of the substrate W. 

[0072] Drawing 3 is a figure for explaining signs that the composition and the drug solution of the 
spin base 10 of a 2nd embodiment disperse. The inside 60 of a proposal of the right triangle with 
circular sectional shape is attached around the edge part of the spin base 10. The end part 61 of 
the acute shape formed of one of the acute angles of the right triangle which is the sectional 
shape inside [ 60 ] a proposal has countered the recovery ports 57. However, unlike a 1st 
embodiment, it does not have the field where the inside 60 of a proposal becomes flat-tapped 
with the upper surface 10a of the spin base 10 greatly somewhat. 

[0073]The drug solution breathed out from the bottom treating solution nozzle 15 flows between 
the substrate W and the spin base 10, and it flows through the part into the field 62 inside [ 60 ] 
a proposal from the upper surface 10a of the spin base 10. And the drug solution which flowed 
on the field 62 inside [ 60 ] a proposal disperses toward the recovery ports 57 from the end part 
61, as shown in drawing 3 Nakaya seal AR31. namely, the inside 60 of a proposal — the end part 
61 — the liquid of a drug solution — he is trying for the drug solution which disperses from the 
spin base 10 to go to the recovery ports 57 correctly by preventing whom 

[0074]Even if it does in this way, most treating solutions which dispersed from the spin base 10 
go to the recovery ports 57, without spreading. Rather than a 1st embodiment, somewhat, since 
it is large, the inside 60 of a proposal disperses, without the treating solution which dispersed 
from the substrate W and fell on the field 62 inside [ 60 ] a proposal with gravity also almost 
spreading toward the recovery ports 57 from the end part 61. In a 2nd embodiment, since the 
field 62 inside [ 60 ] the proposal that a treating solution flows receives horizontally and inclines, 
some of the direction of a 1st embodiment are [the stability of the scattering direction ] but 
good. 

[0075]Since most treating solutions which dispersed from the spin base 10 also in a 2nd 
embodiment go to recovery-ports 57 grade, without spreading, they can collect the treating 
solutions which dispersed efficiently like a 1st embodiment, and can prevent the rebound 
phenomenon. As a result, a possibility that the problem of the particles generation resulting from 
the rebounded treating solution adhering to the surface of the substrate W or a poor device may 
arise disappears. 

[0076]Since most drug solutions which dispersed from the substrate W held at the spin base 10 
and it are caught by the recovery ports 57 and they are collected when collecting the used drug 
solutions, drug solutions will be collected with a high recovery rate. 

[0077]Since the splash guard's 50 size can collect treating solutions efficiently and can prevent 
the rebound phenomenon even if it is comparable as the former, it can control increase of the 
footprint of a substrate processing device. 

[0078]<3. a 3rd embodiment)*, next a 3rd embodiment of this invention are described. The 
substrate processing device of a 3rd embodiment is a substrate processing device of single 
wafer processing which performs surface and rear surface washing processing to the substrate 
W. Drawing 4 is a figure for explaining signs that the composition and the drug solution of the 
spin base 10 of a 3rd embodiment and the atmosphere cutoff plate 30 disperse. 
[0079]In the substrate processing device of a 3rd embodiment, the inside 60 of a proposal of the 
isosceles triangle with circular sectional shape is attached around the edge part of the spin base 
10. The end part 61 of the acute shape formed of the vertical angle of the isosceles triangle 
which is the sectional shape inside [ 60 ] a proposal has countered the recovery ports 57. 
However, unlike a 1st embodiment, it does not have the field which becomes flat-tapped [ the 
inside 60 of a proposal ] with the upper surface 10a of the spin base 10. 
[0080]The inside 70 of a proposal of the isosceles triangle with circular sectional shape is 
attached also around the edge part of the atmosphere cutoff plate 30. The end part 71 of the 
acute shape formed of the vertical angle of the isosceles triangle which is the sectional shape 
inside [ 70 ] a proposal has countered the recovery ports 57. In the substrate processing device 
which performs surface and rear surface washing processing of a 3rd embodiment, the size of 
the chuck pin 14 is somewhat larger than a bevel etching device. About a residual point, the 
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substrate processing device of a 3rd embodiment is the same as a 1st embodiment in general. 
[0081 ]The fundamental procedure in the substrate processing device of a 3rd embodiment as 
well as a 1st embodiment, After performing the etching process by a drug solution to the 
substrate W, rinsing treatment which flushes a drug solution with pure water is performed, and 
spin-dry processing which shakes off waterdrop by rotating the back substrate W further at high 
speed is performed. However, unlike a 1st embodiment, with the substrate processing device of 
single wafer processing which performs surface and rear surface washing processing of a 3rd 
embodiment, the regurgitation of the drug solution is carried out to up-and-down both sides of 
the substrate W from the upper part treating solution nozzle 36 and the bottom treating solution 
nozzle 15. The breathed-out drug solution spreads all over the rear surface of the substrate W 
according to a rotational centrifugal force, and the washing processing (etching process) by a 
drug solution advances. About points other than this, it is the same as the procedure of the 
substrate W in a 1 st embodiment, and the explanation is omitted. 

[0082]In the substrate processing device of a 3rd embodiment, the drug solution breathed out 
from the bottom treating solution nozzle 15 flows between the substrate W and the spin base 10, 
and it flows through the part into the field 62 inside [ 60 ] a proposal from the upper surface 10a 
of the spin base 10. And the drug solution which flowed on the field 62 inside [ 60 ] a proposal 
disperses toward the recovery ports 57 from the end part 61, as shown in drawing 4 Nakaya seal 
AR41. namely, the inside 60 of a proposal — the end part 61 — the liquid of a drug solution — 
he is trying for the drug solution which disperses from the spin base 10 to go to the recovery 
ports 57 correctly by preventing whom 

[0083]On the other hand, the drug solution breathed out from the upper part treating solution 
nozzle 36 flows between the substrate W and the atmosphere cutoff plate 30, and the part is led 
to the field 72 inside [ 70 ] a proposal from the undersurface 30a of the atmosphere cutoff plate 
30. And the drug solution which flowed along the field 72 inside [ 70 ] a proposal disperses 
toward the recovery ports 57 from the end part 71, as shown in drawing 4 Nakaya seal AR42. 
namely, the inside 70 of a proposal — the end part 71 — the liquid of a drug solution — he is 
trying for the drug solution which disperses from the atmosphere cutoff plate 30 to go to the 
recovery ports 57 correctly by preventing whom 

[0084]Since it will go to recovery-ports 57 grade, without the treating solution which dispersed 
from the spin base 10 and the atmosphere cutoff plate 30 almost spreading in a 3rd embodiment 
if it does in this way, the treating solutions which dispersed can be efficiently collected like a 1st 
embodiment, and the rebound phenomenon can be prevented. As a result, a possibility that the 
problem of the particles generation resulting from the rebounded treating solution adhering to 
the surface of the substrate W or a poor device may arise disappears. 

[0085]Since most drug solutions which dispersed from the substrate W held at the atmosphere 
cutoff plate 30, the spin base 10, and it are caught by the recovery ports 57 and they are 
collected when collecting the used drug solutions, drug solutions will be collected with a high 
recovery rate. 

[0086]Since the splash guard's 50 size can collect treating solutions efficiently and can prevent 
the rebound phenomenon even if it is comparable as the former, it can control increase of the 
footprint of a substrate processing device. 

[0087]<4. a 4th embodiment^ next a 4th embodiment of this invention are described. Drawing 5 
is a figure for explaining signs that the composition and the drug solution of the spin base 10 of a 
4th embodiment and the atmosphere cutoff plate 30 disperse. The substrate processing device 
of a 4th embodiment is also a substrate processing device of single wafer processing which 
performs bevel etching to the substrate W, and is completely the same as a 1 st embodiment 
except the point of having formed the inside 70 of a proposal in the gestalt and the atmosphere 
cutoff plate 30 inside [ 60 ] a proposal. It is completely the same as a 1st embodiment also about 
the procedure of the substrate W. 

[0088]In the substrate processing device of a 4th embodiment, the trapezoid inside 60 of a 
proposal with circular sectional shape is attached around the edge part of the spin base 10. The 
field 62 formed of one trapezoid side which is the sectional shape inside [ 60 ] a proposal is 
made flat-tapped with the upper surface 10a of the spin base 10. It was formed of one side of 
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everything but a trapezoid which is the sectional shape inside [ 60 ] a proposal, and the belt part 
63 which has width smaller than the thickness of the spin base 10 has countered the recovery 
ports 57. 

[0089]On the other hand, the trapezoid inside 70 of a proposal with circular sectional shape is 
attached also around the edge part of the atmosphere cutoff plate 30. The field 72 formed of 
one trapezoid side which is the sectional shape inside [ 70 ] a proposal is made flat-tapped with 
the undersurface 30a of the atmosphere cutoff plate 30. It was formed of one side of everything 
but a trapezoid which is the sectional shape inside [ 70 ] a proposal, and the belt part 73 which 
has width smaller than the thickness of the atmosphere cutoff plate 30 has countered the 
recovery ports 57. 

[0090]In the substrate processing device of a 4th embodiment, the field 62 inside [ 60 ] a 
proposal and the upper surface 10a of the spin base 10 Since it is flat-tapped, The drug solution 
breathed out from the bottom treating solution nozzle 15 flows between the substrate W and the 
spin base 10, and it flows through the part smoothly along the field 62 inside [ 60 ] a proposal 
from the upper surface 10a of the spin base 10. And the drug solution which flowed on the field 
62 inside [ 60 ] a proposal disperses toward the recovery ports 57 from the belt part 63, as 
shown in drawing 5 Nakaya seal AR51. Namely, while the scattering direction of a drug solution is 
stabilized as for the inside 60 of a proposal and making it serve as a diameter direction of the 
spin base 10 according to the field 62, the belt part 63 whose width is smaller than the thickness 
of the spin base 10 — the liquid of a drug solution — he is trying for the drug solution which 
disperses from the spin base 10 to go to the recovery ports 57 correctly by reducing whom 
[0091]In the substrate processing device which performs bevel etching, some drug solutions 
breathed out from the bottom treating solution nozzle 15 turn to the surface of the substrate W, 
and the atmosphere cutoff plate 30 is contacted. To such a drug solution, since it is flat-tapped, 
the field 72 inside [ 70 ] a proposal and the undersurface 30a of the atmosphere cutoff plate 30 
are smoothly led along the field 72 inside [ 70 ] a proposal from the undersurface 30a of the 
atmosphere cutoff plate 30. And the drug solution led along the field 72 inside [ 70 ] a proposal 
disperses toward the recovery ports 57 from the belt part 73, as shown in drawing 5 Nakaya seal 
AR52. Namely, while the scattering direction of a drug solution is stabilized as for the inside 70 
of a proposal and making it serve as a diameter direction of the atmosphere cutoff plate 30 
according to the field 72, the belt part 73 whose width is smaller than the thickness of the 
atmosphere cutoff plate 30 — the liquid of a drug solution — he is trying for the drug solution 
which disperses from the atmosphere cutoff plate 30 to go to the recovery ports 57 correctly by 
reducing whom 

[0092]Since it will go to recovery-ports 57 grade, without the treating solution which dispersed 
from the spin base 10 and the atmosphere cutoff plate 30 almost spreading in a 4th embodiment 
if it does in this way, the treating solutions which dispersed can be efficiently collected like a 1st 
embodiment, and the rebound phenomenon can be prevented. As a result, a possibility that the 
problem of the particles generation resulting from the rebounded treating solution adhering to 
the surface of the substrate W or a poor device may arise disappears. 

[0093]Since most drug solutions which dispersed from the substrate W held at the atmosphere 
cutoff plate 30, the spin base 10, and it are caught by the recovery ports 57 and they are 
collected when collecting the used drug solutions, drug solutions will be collected with a high 
recovery rate. 

[0094]Since the splash guard's 50 size can collect treating solutions efficiently and can prevent 
the rebound phenomenon even if it is comparable as the former, it can control increase of the 
footprint of a substrate processing device. 

[0095]Although beyond <5. modification> described the embodiment of the invention, this 
invention is not limited to the above-mentioned example. For example, the gestalt inside [ 60 and 
70 ] a proposal should just be a gestalt which it is not limited to what was shown in each of 
above-mentioned embodiments, but recovery-ports 57 grade responds to the scattering 
direction of the treating solution which disperses from the spin base 10 or the atmosphere cutoff 
plate 30 at least, and is made to go to a part. Specifically, the insides 60 and 70 of a proposal 
should just be provided with the belt part which it has width smaller than the thickness of an 
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acute-shaped end part, the spin base 10, or the atmosphere cutoff plate 30 which recovery- 
ports 57 grade catches and counters a part, and recovery-ports 57 grade catches, and counters 
a part, if it does in this way — the liquid of a treating solution — recovery-ports 57 grade can 
catch the dispersing treating solution correctly, and it can be made to go to a part by prevented 
or reducing whom 

[0096]And it is more desirable if it has a field which becomes flat-tapped [ the insides 60 and 70 
of a proposal ] with the upper surface 10a of the spin base 10, or the undersurface 30a of the 
atmosphere cutoff plate 30. The scattering direction of a treating solution can be stabilized, 
recovery-ports 57 grade can catch the dispersing treating solution more correctly, and it can be 
made to go to a part according to such a field that becomes flat-tapped. 
[0097]Therefore, it may be made to, attach the inside 60 of a proposal as shown in a 1st 
embodiment around the edge part of the atmosphere cutoff plate 30 for example. However, the 
field 62 inside [ 60 ] a proposal is made to become flat-tapped with the undersurface 30a of the 
atmosphere cutoff plate 30 in this case. 

[0098]In a 3rd embodiment, the angle of the sectional shape of the end parts 61 and 71 may be 
not less than 90 degrees, but the direction which used the angle of the sectional shape of the 
end parts 61 and 71 as the acute angle — liquid — whom — a preventive effect improves, 
recovery-ports 57 grade can catch the dispersing treating solution more correctly, and it can be 
made to go to a part 

[0099]What is necessary is just to attach the inside 60 of a proposal (70) around one edge part 

of the spin base 1 0 or the atmosphere cutoff plate 30 at least. 

[0100] 

[Effect of the Invention]As mentioned above, as explained, according to the invention of claim 1. 
In order to provide the inside of a proposal which a preventing scattering means responds to the 
scattering direction of the treating solution which disperses from a rotation pedestal and/or an 
atmosphere cutoff plate among the treating solutions supplied from the processing liquid 
supplying means, and is turned to a part in the edge part of a rotation pedestal and/ or an 
atmosphere cutoff plate, The treating solution which dispersed from the rotation pedestal and/or 
the atmosphere cutoff plate can be caught correctly, it can be made to be able to go to a part, 
such treating solutions that dispersed can be collected efficiently, and the rebound phenomenon 
can be prevented. 

[0101]According to the invention of claim 2, since it has an end part which the inside of a 
proposal catches and counters a part, the treating solution which dispersed from the rotation 
pedestal and/or the atmosphere cutoff plate can be caught more correctly, it can be made to be 
able to go to a part, and the effect by the invention of claim 1 can be acquired certainly. 
[0102]Since it has a field where the inside of a proposal is flat-tapped with the upper surface of 
a rotation pedestal, and/or the undersurface of an atmosphere cutoff plate according to the 
invention of claim 3, The treating solution which dispersed from the rotation pedestal and/or the 
atmosphere cutoff plate can be caught more correctly, it can be made to be able to go to a part, 
and the effect by the invention of claim 1 can be acquired certainly. 

[0103]While having a belt part which the inside of a proposal has and catches width smaller than 
the thickness of a rotation pedestal and/or an atmosphere cutoff plate, and counters a part 
according to the invention of claim 4, Since it has a field flat-tapped with the upper surface of a 
rotation pedestal, and/or the undersurface of an atmosphere cutoff plate, the treating solution 
which dispersed from the rotation pedestal and/or the atmosphere cutoff plate can be caught 
more correctly, it can be made to be able to go to a part, and the effect by the invention of 
claim 1 can be acquired certainly. 



[Translation done.] 
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[0 0 4 8] JiflilMSfi^y XVU 3 6 140^*4 3 5 iWM 
LXtS , ^<n9c^M 3 6a (1^ h°>-<-^ 1 0 

*©^HSK1f 3 7 a Ctt«Hk"**&ag 1 7^JgiiSlR$ 

n, ftb^^^feffit 3 7b im^*f«&)»; 1 8 

^$ttTV>5 D MEf3 7a, 3 7 b Ktt-tix^n^ 

/^3 8a, 3 8 bJ&SKttb*vri^5 0 C^b^^^3 
8a, 3 8 bOP^P^Sr^J^m^Sr tiaot, ±W]«l 
XVl/3 6 0)$te48ffl5 3 6 a ^fc^^r ^ ^ tr a > 141: 

f*j? § ft fc ssw co _bffi (7) + i^eBf+ifi Jems * t »± * 

/V^3 8 aS:MSkLT^y3 8 b SrW<K"f 
§ r. fc ic J; 5 -hlftl«yX/i^ 3 6 ^e>|giSSr#t*&i-5 
r t^T't, /<y>^3 8 b 8 a SrH 

r t ± t) .hiiiMaffi y x> 3 6 ^fe*E*Sr#t*& 

[0 0 4 9] Sfc, 0^*3 5 0tp3SW^rtffi*5j;tf 
#H^iffi»fffi3 O^^^HP^rtttiriftlteaJft/X 
yU3 6(7)^St^P B 1CO^^s 4 5 tftot 

V^o :^#MB4 5^SSP4 5 att^^y<- 
-X 1 0IC^$ftfcS^W(D±ffi^^§|5{C[Rlitt)tbTV^ 

mmmm^tix^^o ^xst4 6ftwtt^^fti&i 

2 3(cjgaSfc^ft, #*E1f4 6©iB*»4>K:Hy^ 
^4 7 3S«Rrf6ix-CV^5. /</^4 7«rBl«rt-5£ tic 
ctoT, ft#ft»W4 5^ftSS^4 5 a^b^tT^- 
-X 1 0tC^$ftfcSffiW<Djiffi(7)^i^^^ttT^S 

[0 0 5 0] £fc, 5«PT-A4 0f4, T-A#»«« 
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9 t Lttt, tf—/l'**J&m^it&*) ^ZtWm^Tis 

ft, 7-A#Hi«4 9lt xt°>~<-X 1 0 

< ±*^BtR5] Lfcftff £ colffl-e^lffliaiBWftS 3 0 £ 
f?-P$£-£5 0 OTMSISrtS 3 t°y-<-* l o 10 

- K 5 o *?SlftKJ±-^aic, «ft*— M2 SB 2 @4S 

^St-, l!6ffitft-ifft8S 1 7 *5 J:t>V^U^ 12a, 3 8 a ft 

[0 0 5 2] zfctc W±^J:9^ffi)*^^rl^S?i^ife 
# lt» J: h ^ v =f~ v fttm&ft o fc« , lc J: 

[ 0 0 5 3 ] 41\ ^77^/V^^K5 0^fTP$ 
Jt^r i: IcJzoT, x b 3 >^<— ^ 1 0 £X"7 c y 3/ ya 

0?r^:^<±#$^T^t o >-<-^i 0^fc*Btc«BB 30 

J;oT»l^M^ 1 0[z.mi5ti6o 

fit, ^-Y^^fc: 0 ^l 4^jKSnfcStEW<7Da»SSS: 

[0 0 5 4] Set, yi/=i.jj— K5 0 £r_h#£i*: 

tit 3 0*T»$*Tg^fciffB!i!F*5o flU #ffl^ 

~* 1 0 i i: tfc*ixfc«J*Stbfc&RWS:[Hlte$* 
60 Sfc, #lim»r«3 0 tln]te£-££o -^RISK 

SH^*ti:ffiUTft[fr#y&l5l 9, 4 5^1I« 50 
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[0055] jiy^-^^ftaNpfc, @tei-5*4Rwa>e> 

JR*LfcjiljRtt^^5 yi/=Ltf- K5 0 ^tiliR^ 0 - h 5 

3 3 9 [C&ft&fr 0 » 3 gtffcjff 3 9 

A/*:jRJKtt, ftffiP 3 9 a KW^3 9 t 

[0 0 5 6 ] r<Z)i#t, Tffl«taiJS/X;H 5^btt 

J: 5 S: i" 5 fc ^ p| -C fc 5 o 

[0 0 5 7] * fc°>"<— * 1 0 (^jagtSBicti, Brffifl^K 

SBrtffi 6 0 <7)WrEJK*fCfc ^SftZft Jf^E^ 

^ 1 0 6o±gi 0 a t~m -t StiT^So S6rtSB 

w?*sn5^a«?^**»6 1 h 5 7 

|6]LT^5o 

[ 0 0 5 8] 3fekSlBS6 0(7)ffi6 2 ^Xt'^^X 1 0^ 
_hffil 0 a ktm-X'fo&tzbb, m2^^WAR 2 3C 
X^tX 0 Y'W&WBLJ X/w 1 5/j^u-h.m^tL/cH 
fSfi£ffiWfc^tfy-<— x 1 0 fcroraSrSltn. 

(4^ t c V-<-X 1 0<D±M 1 0 a ^fct6rt(B5 6 0 0im 6 
2{Cfp v oTHrltC-gP L nao tit, »6 0(7»6 2 
Ji5rffitVfc^fe'(4, B]2^^fflAR2 2JCT^-t<t9 
^ffi§(5 6 Ifrbm&tf- h 5 7[C[pI^oTJIlft-f 

60 1-tet>h. 36rtffi6 0tt, iffi 6 2 icioTlSJKojii 
W^]^SLtxt°y-<-^i 0(Z)fi^ 

bmifci-zmm^A^mxtf- h 5 7 cfia* 5 <t 5 1 

[0059] /its, Tffl'J^arfty X/n 5^^o±tH^ti 

R 2 1 ^T^-tcJ: 5 i-s IhWXtK— h 5 7CW^tSI 
K5 0 Sri^-^^T^t: 0 ^-^ 1 0^o«tt>* 

$^a 0 :rof^fcotk ^t°y-<-^ 1 o^fejR 

ffc-f-Smifttt^ 0(Cj:oTiE^|lC^2Sihfl5 5 

2tCfpI^5 r t ift5o *UT, ^2Sih$B5 2(Cj:o 

I2»lf 2 9 K:jllE^a^«««tt, SHKP 2 9 a3S»b 

[0060] gf^n^^y^v^teasjsjiftTUfcift, 

^ K 5 0 t°y^7; 
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& £ -£oo±fti|&Lg*j£ y X/w 3 6 jo J: t^Tft^a^ / X 
a LTjSft:tt#&te 19,45 ^(7)#C/k(7)iSSItSrB6±'4"5 

[0061] y >*&i3ii#i^ nitei-aSitRw^^fRitk 

LfcfflwK 13: K5 0 £>® 1 gibg|5 5 lie 
ioTSJtih^btl, t^ffiftl-»oT*l»fft«F2 8 

P 2 8 a frhWk K > 2 8 b £ft5 e 
[ 0 0 6 2 ] CKAitldk, fjt^$tLfz^7j<(^-afflHi 

5 1 l£|p]A»5 - t t ft5„ 

[ 0 0 6 3 ] FJr^n*^ y y ^flLffl^j*T Lfcft\ iifJj 
&a?8£ y X/u 3 6 *J «t tJ« h"{RiI*D:fflJR / Xyw l 5 fj> b ^of€ 

5 0rt>kfcr**K§£#ft3*5o »Bl«ffi»rSc3 
^ 4 5 ;0 ^ H * £ P±t±S L T SffiWCQ± T f*i IT] i K *k 

C J: 5 fi 9 ffl 9 *S«»a Ut 0 yK7^M ^iSff-f 

[0 0 6 4] gfJ&^WI^^ K5>f tea* s l*Tt"6 

-f%kkt>\^ #ffl»»«3 O^Ji^-^iirT^fc: 0 ^ 
SKHSntfs/ h^*SS<7)IW^^t:>^7> l 0^ 

[0 0 6 5] eUlcd J: 5 (vis IS 1 SHSJKlB^SKi&aas 

JK>K-b5 7tptcEflttc:|pi^5J:5lcLTV^5 0 0(51" 
-Cfc9, teaiKojRK^Iftfeft^SifcSH^ttii't 
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[0 0 6 6] XbV-K-T, 1 Olcmk-tZfc 

a*Ktti*^*©flfeK*ffiK*fcf^ffli"a - 1 * 9 , 

5 0 rcofc#>, Mfaift^JHtft^iRitt^tr^-^i o<z) 
«tt£J:5««fc£ttSrfcfc*9, J; 5 

10 5o 

[0 0 6 7] *:«Ww3SlSIJfeM^Siffi*0:a 
^ft^con^|j<co^rt^6 0SrHRi"5r tie J: 9, £ 

l*J#tf6 0 (Dm6 2 ^t c y^7> 1 0cn±ffil 0 a tfr 

m-tteZ£o [c-TS £ £ tic, 0i|^ 5 - h 5 7 S$(c*t 

rtg(5 6 O^ffi 6 2|cftoT^a^^R?f tflttLSi: i: fc 
lei, ^feSSSSB 6 1 \zxmtitLlfi±tZZ.btl:<, ^t c ^-< 
20 1 o/j>&4&aK/j*0iK#- h 5 7*t]E5lt(cHR1&-t 
5<t9tdLT^5o »a'-tntf, »6 0(1 

-<-x 1 o^iHite^s^td«toT&aflJctf^ffl-f 

*W^fRS^*I^ Ut^-7i 0(Df5^rfp]) ^rffi^L 

y^-xi oa^fRtki"5&att^JII»irfS]*rigiR#- 

[0 0 6 8 ] ffioT, 7,h°y-<-x 1 O^feJUttUfciQ: 

*<ofe* % ttfejESnfc&a»*sS«W(7)*Bfc«'*i- 
[0 0 6 9 ] ifc, ttfflLfcK*S:iaiR-t-5»fr, 

[0 0 7 0] ^btc, ^^7*y^a^-K5 0^tS 

[0 0 7 1 ] < 2. l2ilIl>Wc, **W©*2 
*M0B«lcov^-C»Bi-5. * 2 mgft0£&&a£ 

ims»«t^<iRii:T?*>4a 

[0072] H 3 tt, ^2 HJS^fficr)^ X 1 0 

50 <omA» J: t>W^ 5 fRtSct* 6 «:R Wi" 5 fc * "C 
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JK^*tb55lci(i}KiR^^»*B6 1 asHUKsR— h 5 7 t£*t 
I*]UTV^ 0 ffiU »lHJSJK«i:»±*>5fcO^ fll*3»P6 
0#£^>^#<> J^fc^t: 0 :/^-* 1 0<D±|fi 1 0 a t 
ffi-t&^ffif^UTW^ 
[ 0 0 7 3 ] Tffl&Sffi/X/W 5^?>U±tfJ$tlfc^ 

X * 1 0CO hffil 0 a 3&>?>36l*i8lS6 0(7}ffi6 2 10 

^Hjfcft5o fit, »6 0«6 2 kSracftfc* 
ffifi, 1*13 tXfPAR 3 1 dT^-fJ; 5 t-^ $SS61 
^bEtlX* c - h 5 7lc|pi^^oTfRS!c-r5o 1-*fr*>, M 
rt^6 OH, 5fe«SSB6 1 [CctoT^K^f^fctiSrKJIhf 

5 r ^ sect t) > * e >"<—;* i ofrbi$Wt-fZ)Mifcti>iE 

KUclHlilX*— h 5 7 ECfn]^-; «t o fcLTP4^T-#>5o 
[0 0 7 4 ] ^toj; 9CLT{), ^ t°>/<— ^ io^b 

HcM^o £fc, *rtffl5 6 0 ^ 1 ^ffiff^ J; ^ 

0COSJ6 2±{£* KUfc&aiSfc£*B6K6 lfrh®&# 
- h 5 7 {C[^/j^oXtS<t Ay^fe£/J^ r t*<5R*i-5o 

[ 0 0 7 5 ] ^2»t^l6^fc^Tt > ^t c >'-<-^ 1 0 
h 5 7 4ftlp]^9fc*s Sl^JtJKfiltHSIC, JlSffiU 

[0 0 7 6 ] ttfflLfc*iK«riaiR't-5»fr, * t c 

[0 0 7 7] £ X/7^r>a^K5 0^^ 

ttf£* £ Wa*-C*>oT fc*ffl«4:3M*ft < EflX UT* 

[0 0 7 8] <3. »3*H0R*>»Cfc, #3&WCD3§3 

b», *^t*»ffift^»a*S5ttiis;w*4R«!!a 
g«-e*5 0 H4f±, mz%mm<D*\?i/s<-*i o 

[0 0 7 9] »3**JK«03HR*Q!3lKltK*3V^-rtt, 
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«?|£R<B5fe*8«|5 6 1 ^HIIR^— h 5 7 M*fft UTV>6 0 
flU, * 1 Wflfflfe k ttSft "9 , »6 0^^t o y^< 

— * 1 0<£>±iSl 0 a £ E— fc#5Btt#UTV^ftl\ 
[0 0 8 0] ifc, #ffl^Bf«3 O^ja^gBttBfffl 

[0 0 8 1 ] Jga^lSJglitnStEiaaSSBlcfcJtaJE* 

fga^lHl'ft £ 5 r £ i o T7KM £18 '0 W 5 ^ t c v K 
y-f «tffl&?f9 fcwt'fcSo flu, Hi^ffi^fi 
£ St* 'o s IB 3 ^4i£^?i^^«S^r#-^^tT 9 ftlg^ 

feSffiy X> 1 5 /j^HJStSrSftiW^i KWiSl^nf.ttli" 
5 □ R-h U $ n fc mm \* 0 is foil ic J: o T Sfti W ^) S 

te^t5(t5S«W^4Qfa*IIBtlB] UT-S)9 , ^OlftW* 

[0082] ms £mm<D&u&mmmc$o\,^xi±, 

1 0C0_bffil 0 a^^^6 0COS6 2 — t»fftl5 0 

tLt, ?BrtS6 0Wffi6 2±Sr8IEnfc3gSEtt> 
XfPAR4 1 [CT^i~J:5l-, ^ffiSr^6 l^blHiR^- 
h 5 7lcrnJ^oT?Rt!c-f 5o -t"*to*j> ^^I^6 0(i N 

- h 5 7 J: 5 t-UTv^5^-efc6o 

[oo83] — ±w«La*sy xyw 3 6 ji^qta 

fc^r«fiX«wi:#Ifflm«S3 o tofflSrifch^ 

-§P«#ffl«iiSlfffi3 0WTB3 0 a A^3lrt«BJ7 0(7^ 
B7 2^iS^Mo ^UT, 7 0 CDffi 7 2 tf& 

o-caKttfcjlHRtt^ 0 4 4 3 XPnAR4 2^r^i-«t 5 

jMk-rsKJK^jEaiciaiR*- f 5 7 12:^5 -t 5 cl 

[0 0 8 4] r<Oi ^3*J£^(C*5^T 
Lfc«fflSa* « t A/ iftfc*s 5 r £ * < b 5 7 «f 
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< 0IR LT^^fel t) £g&it-t~ 5 r fc tf^t 
r fc icgH-f S^^-^ w ? /i^^r^M *^f& 
[0 0 8 5] ifc, *EfflLfcl6«S:iaiR-t-5»&, #11 

sa£»r«3(K ^tv^ l ofcit/^nt-^^tt 

oTStflh^ft, EnHX^tl6fii6, WVMpUK^T^ 
fRiS|5iiR$jx5r fc fc*5 0 10 
[ 0 0 8 6] ^^7^>a#-K5 0(O*§S 

<ny y h t y>F co±i^:Sr WJi" 6 r. fc jjs-c£ 5 Q 

[ 0 0 8 7 ] <4. ®4 j|J6JK«i>*t-, 4^^f&4 

t c v-<-^ l 0^J:O^#tel^JitWS3 O^ffiffiK^WtlS 

[0088] ^4S■M^^^SffiMase^-^v^r^4, 

|grt^6 Qfrm%£friX\,^Z> 0 ^rt§R6 O^WrffiiB^-e 

fc 5 22 l-io TflM S tl5 [fii 6 2 *S ^ tf 

* 1 Oco±iA[l 0 a irifii— fc ^tiTV^o if:, S 1*9 SB 

ft, *tf>"<— x 1 0<7)J¥£ ct 9 fc/bS ftfBS:*"*" 5# 30 
^6 3^0IR^°- h 5 7^>Et^]LTV>^ 0 
[ 0 0 8 9 ] -*\ #ffl^»«3 O^raiftSBlCtBfffi 

5ffi7 2 ^#fflfU6Wf« 3 0CDTS3 0 a ffi— £ft 

-fflfcJ:oTJ&*£ft, »ffl«»r*3 O^ff^J: 5 fc 
/h*ft«*r*i"5*»7 3iS0ft#- h 5 7fc:*f|plLT 

[0090] *4*lteJl!^lfi<o^ffi«!iaK^l^c*5v^Ttt, 40 

^\H^6 0^B6 2 fc;* t 0 ^— * 1 0O±Bl 0 a £ 

tzw&ft&i&w t * \?i>"<—x 1 0 topflSr^n, ^(o 

Hftfi* 1 0<O±ffil 0 afl>E>3&*lSl5 6 0 CO 

6 2±fc*ftfcjKRtt, 0 5^AR5 1lCt/Tti 

6 3a»bEIJR#— h 5 7tCfp3^oT^ffi:1- 
<5 0 -fftfr*^ ^^gP6 0(4, ffi6 2tJ:oTj6«©JR 
15c^rp]^SSbTXb 0 ^-^ 1 0 (D&Jffi] i >fc 5 9 
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9, *b°>"<-;* 1 Os6^?R1Ri-5SI}R3JSjE*fc|H|ite* 
[0 0 9 1 ] £fc, ^^/u^yfy^Srff 5SK*!LaS 

gtcjoi/v-cfi, Tflo&aft/^i 5^bi±tti£ftfc^ 

JRW-»^^w©*jfi^EI0ai^^#H«lKWfS3 0 
(ca»-T5o *0>£5***tt, |gl*)SB7 0(Dffi7 2 fc 
#IMW3 0C0Tffi3 0 a fcjflSffi— "Cfcafcft, # 
H^[StS3 0C0TE3 0 a J&»e>3BrtSB7 0<7)ffi7 2 1: 
fe v oTnmi:*#>ft£ 0 ^Lt, M\*\U7 0(Offi7 2t: 
^oT^ftfc^f&i*, g]5^^PAR5 2l^T^-TJ: 
51:, fflrSl5 7 3^)^blH]tb(^- h 5 7\C\»\froXMWcf 
& 0 -fftfrh, iWl5 7 0(t E7 2(:J:oT^<7^ 

ici-^> £ t fc #WStiiWrffi 3 0 (7)1? ^ J: fe^/jN $ 
i/ ^Wffl 7 3 ( c J: o x W$ <r> WL titi & ifttti" 5 r £ \z. J: 

[0 0 9 2] rcoj:9tc-t^ii> H"4*W$fitc^^T 

JJj $ ft < a IR L T -t co jg 5 |» I h 5 r £ A? "C # 

[0 0 9 3] ifc, ffifflLfcK«S:lHliRi-5»^ »H 
oTSitih^^ix, miR^tb^fc^, ^^HJ^XM 

mm®L&tiz> - fc fc*5- 

[0 0 9 4] ^/7^>a#-K5 0<0*#$ 

tt^*fcPeffi^fcoTfc^a^^*S<0JRLT^: 

h^y ^h^it^srttJWj-rSwfc^-e^Sc 

[0 0 9 5 ] < 5 . &nm>lZk.k, fcmWnMMnMm 

fcwtftt4v\ W*.tf, ^^§156 0, 7 0«)»tBtt±fE 
©#*lfc»»lc:*b]tfc«>CIRJfeSni"^ 'XKfcfc* 
t:'^-^ 1 0SfcH#Hft«»T«3 O^bJMt-rSffi 
attWJMfc^lSlSrigjR^- h 5 7^<7)Sttih^§|5(c^^^ 

0, 7 Ott, EflR^— h 5 7*^Stt±ftWfc3*|Bli"5 

3 0 (Off § «t 9 fc/h $ bTIeliR^- b 
5 7«©S*t±ft»»C#|fti-61IMfcll*.-CV^tfft 

5 7*C!)S*tJt**Bfclft* 4 *>*5wfc3JS'C#5o 
[0 0 9 6] ^LT, ^rt«|56 0, 7 0)5^lfy^ 
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1 0C0±S1 0 a*fcte#H^ii»9£3 0COTB3 0 a 

CO J; 5 ftffi— t ft 5 ffifc <t o T Mar«^filtk*f^ £^c£ 

fretfc"f-S*&a*ft*: J: 9 IEflft(c|Hli|XsH 
- b 5 7 flf <^SJtJk»*B5fc|p]36^*5 r i So 

[0 0 9 7] t£oT, <?>JxJi, »lHJ6Jg*t*3V^T^ 

LfcJ;5ft?grt$l5 6 0 $r#H^»«3 oaflttffl-Kija 

as-rsi^i-Lxtfi^o fit, r.co^d, ^rt$B6 

0 COffi 6 2 £#[ItuffiWK 3 0 OOTffi 3 0 a £ ffi— £ ft 
[0 0 9 8 ] Sfc, 35 3*»^i-fc^T, £4895 6 

i, 7 1 (ommBik^^m±9 o° Ki^ottg 

ffiSrJ: D jHfflStclHlJH^— b 5 7^Sttitftffi^Ifn^fc 
[ 0 0 9 9] £ fc, ^rtSB 6 0 (7 0) C±, '>ft < t t 

[0 10 0] 20 

0 tea ft *5 i u</ s fc f ± » ii Mil Brfti frt>m » -r 5 sas 

{R0)ffll8Sc*l6l Sr^tfcW Ik^&^gtt ih ft|R5^ t [pI (t 5 3g 

[0 10 1] »*«2<oiSW^«J:tttf, *rtSB* s 30 
[0 10 2] «*3B3^«?UKJ;ixrt, Sfertffltf 
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[0 10 3] Sfc, |f*«4(O^PJic:J:tLtf, 

§c«« bmmt tzmm * <t o ess it it » a 

[|*!ffi^fffi¥fta&iW] 

[[3 l ] *|89JtA^^SffiffitoaStt^*J***i"W:W 

[12 3 ] % 2 ^itJT^J^^ trv<— ^<nflJhK*5 ±t/aiJR 

[ m 4 ) SI 3 mfcBHa <n 'A t 9 * *3 J: ^fiSlili 
"C fc 6 9 

[0 5] ®4*JfeJB1i<7)^ ^y<-^t5j:tJ«*ia«3KBr 
"C fe z> 0 

1 0 7s ^ 

12a, 38a 

1 5 TiMlSy XVu 

1 7 irgfK^K 

2 0, 4 2 'SiW}^—? 

3 o #ffl§a£»f« 

3 6 ±ffi&ffl?$/X^ 

5 0 ^^7^>a*-K 

5 7 [hIHX^— h 

6 0, 7 0 

6 1,71 £NMS 
6 3,7 3 
W S« 
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